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YARN PATH GUIDE, TRAVERSING DEVICE OF FIBER BUNDLE AND 
SYSTEM FOR PRODUCING FIBER BUNDLE PACKAGE 

TECHNICAL FIELD 

[0001] The present invention concerns a traversing device permitting to 
obtain a fiber bundle package enabling not to apply unnecessary external 
force to a tape-like fiber bundle having an spread flat cross section, such as a 
flat yarn when the fiber bundle is wound around a bobbin and to wind 
without twisting or fluffing and, as a result, also during the unwinding of a 
tape-like fiber bundle such as a flat yarn, enabling to unwind as it is, with 
good refining and without deforming the tape -like shape and a method for 
producing such a fiber bundle package. 

[0002] The present invention concerns a yarn path guide which is not 
limited to the case of being used for such a traversing device, but is effective 
for stabilizing the yarn path without causing any trouble such as 
entanglement of single fibers. 
BACKGROUND ART 

[0003] Concerning many of fibers used for resin reinforcement 
represented by carbon fibers and glass fibers (hereinafter referred to as 
"reinforcing fibers"), the bundle of these fibers (hereinafter referred to as 
"reinforcing fiber bundle") is impregnated with matrix resin to obtain a 
so-called prepreg and, thereafter the same is made into a preform in a 
predetermined shape, thermally cured and manufactured as fiber-reinforced 
plastic molding. 

[0004] These years, along with the weight reducing trend of such 
fiber-reinforced plastic molding, a high quality prepreg of thin and reduced 
in thickness irregularity is expected. 
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[0005] When producing such prepreg, it is necessary to open in a thin and 
wide web without twisting, in order to fully deploy the high elastic modulus 
property of individual single fibers composing the reinforcing fiber bundle. 
[0006] Therefore, also for the reinforcing fiber bundle used as an original 
material of the prepreg, it has become an important subject to wind around a 
bobbin, beforehand, in such a thin and uniformly spread state, and, to supply 
to the process for producing the prepreg all the way maintaining this state. 
[0007] To realize handling such a fiber bundle, especially, it is important 
not to apply unnecessary external force to the fiber bundle during the 
conveying and guiding of the fiber bundle and, for instance, regulation of the 
yarn path by means of a ribbed roll causes the fiber bundle friction and 
folding and causing troubles, which are not necessarily undesirable. 
Therefore, it is usual to use a wide guide roll anticipating variation of the 
yarn path, in other words, allowing variation of the yarn path. 
[0008] However, the stabilization of the yarn path becomes an important 
subject, because variation of the yarn path induces deterioration in the 
quality of the winding package. 

[0009] As the fiber bundle traveling obliquely on the guide roll also 
induces the friction of the fiber bundle and deterioration in the quality of the 
yarn, the stabilization of the yarn path is similarly an important subject. 
[00 10] On the other hand, in the ordinary fiber bundle winding device, the 
fiber bundle is traversed in the shaft direction of the bobbin by a traverse 
guide reciprocating parallel to the rotating shaft of the winding bobbin and 

» 

wound. 

[0011] In such traversing device, the stabilization of the yarn path is an 
important subject, variation of the yarn path disordering the winding 
package and deteriorating in the quality of the package. 
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[0012] Besides, if a fiber bundle is pulled laterally, the fiber bundle travels 
obliquely on the guide roll. Like this, if a fiber bundle does not travel straight 
in the circumferential direction of the guide roll, but travels obliquely on the 
guide roll, friction occurs in the fiber bundle, deteriorating in the quality of 
the fiber bundle. 

[0013] Conventionally, as the fiber bundle winding device for winding flat 
tape-like reinforcing fiber bundle spread thin beforehand as mentioned 
above with a stable yarn width (width of fiber bundle) from the beginning to 
the end of winding, Fig. 2 of Japanese Patent Laid-Open No.2001-348166 
proposes a fiber bundle winding device comprising a guide stand 
reciprocating parallel to the rotating shaft of the winding bobbin, a pair of 
upper guide rollers arranged at the upper part of the guide stand with the 
rotating shaft thereof crossing the rotating shaft of the winding bobbin at a 
right angle, a pair of lower guide rollers arranged at the lower part of said 
guide stand with the rotating shaft thereof parallel to the rotating shaft of 
the winding bobbin, and a conical guide roller arranged therebetween for 
twining the fiber bundle by 90 ° in the shaft line direction. 
[0014] Moreover, as winding device having an swing guide, Fig. 5 of 
Japanese Patent Publication No. 3194765 proposes a winding device or the 
like for winding a narrow-width belt-like body around a drum all the way 
crossing the line parallel to the winding direction of the narrow-width 
belt-like body and the rotating shaft line of said swinging sticking roller at a 
right angle, by swinging the final sticking roller for sending the 
narrow-width belt-like body to the winding drum with a normal line to the 
outer surface of the winding drum as swing center point. 

[0015] However, these conventional fiber bundle winding devices had 
drawbacks as mentioned below. 
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[0016] In the fiber bundle winding device disclosed in Fig. 2 of Japanese 
Patent Laid-Open No. 2001*348166, one of the pair of upper guide rollers set 
at the upper part of the guide stand is formed into a saddle shape of which 
outer surface is curved inwards in the middle. As a result, this curved 
surface restricts the fiber bundle to prevent the yarn path deviating from the 
original yarn path. However, to restrict the fiber bundle by the saddle-like 
guide roll is to apply the force in the width direction of the tape-like fiber 
bundle, causing troubles such as entanglement of single fibers by the 
collapse of fiber bundle and, moreover, the yarn width of the wound fiber 
bundle becomes narrower. Moreover, in the publication, saddle-like guide 
roll are provided at the lower guide for limiting the side slipping of fiber 
bundle on the lower guide rollers due to the traversing and this also causes 
the collapse of fiber bundle and entanglement of single fibers, and the yarn 
width of the wound fiber bundle becomes narrower. Furthermore, conical 
or saddle-like guide roll generates peripheral speed difference in the yarn 
width direction, damaging the fiber bundle and deteriorating in the quality. 
[0017] In addition, Fig. 5 of Japanese Patent Publication No. 3194765 
discloses a guide wherein a guide extending in the supplying direction of a 
narrow-width belt-like body is linked to a bracket supported so as to 
swingable in the horizontal direction, and the bracket having a drum-like 
supplying roller of which central part in an axial direction bulges outward. 
It is described that this allows the guide to direct to the supplying direction 
of narrow-width belt-like body by swinging the guide in the horizontal 
direction and the drum-like supplying roller allows substantially centering of 
the narrow-width belt-like body. 

[0018] However, in case of the fiber bundle, the use of drum-like roller 
only widens the fiber bundle width, but centering can not be expected. 
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Moreover, the swinging of the guide directs the guide roll to the supplying 
direction of narrow-width belt-like body and is effective because the position 
of narrow-width belt-like body on said supplying roller is fixed, however, in 
case of the fiber bundle, the yarn path on the supplying roll is unstable, the 
fiber bundle deviates from the supplying roll, inhibiting the winding. 
[0019] Similarly, the sticking roller which is the final guide roll is an idea 
of fixing the travel position of the narrow -width belt-like body using a rib, 
and can not be applied to the winding of fiber bundle. 
DISCLOSURE OF THE INVENTION 

[0020] In consideration of points mentioned hereinabove, the first object of 
the present invention is to propose a fiber bundle traversing device for 
stabilizing the yarn path of a flat fiber bundle required to be wound in a thin 
and uniformly spread state, without causing any trouble such as 
entanglement of single fibers, and ensuring a good winding appearance of 
the winding package of fiber bundle and realizing the quality improvement, 
and a manufacturing method of fiber bundle package using the fiber bundle 
traversing device. 

[0021] Moreover, another object of the present invention is to propose a 
new yarn path guide which is not limited to the case of being used for the 
aforementioned traversing device, but is effective for stabilizing the yarn 
path without causing any trouble such as entanglement of single fibers, 
further propose a manufacturing apparatus of fiber bundle package using 
the yarn path guide. 

[0022] A yarn path guide according to the present invention for achieving 
the aforementioned object has a constitution as mentioned below. 
[0023] That is to say, it concerns a yarn path guide for guiding a traveling 
yarn, comprising a guide roll and a supporting member that supports the 
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guide roll, wherein the supporting member has a rotating shaft at a position 
twisted at a right angle to the rotating shaft of the guide roll, and the yarn 
path guide is arranged such that the guide roll is inclined with respect to the 
yarn path through rotation around the rotating shaft of the supporting 
member in response to variation of the yarn path and the fiber bundle is 
guided automatically in the yarn path direction. 

[0024] A manufacturing apparatus of fiber bundle package according to 
the present invention for achieving the aforementioned object has a 
constitution as mentioned below. 

[0025] That is to say, it concerns a manufacturing apparatus of fiber 
bundle package, comprising the aforementioned path guide according to the 
present invention. 

[0026] A fiber bundle traversing device according to the present invention 
for achieving the aforementioned object has a constitution as mentioned 
below. 

[0027] That is to say, it concerns a fiber bundle traversing device 
comprising a traverse guide for guiding the fiber bundle and a traverse 
mechanism of the traverse guide, and traversing the fiber bundle by 
reciprocating said traverse guide in the bobbin rotation direction by means of 
the traverse mechanism, wherein said traverse guide has a yarn guide 
mechanism for guiding the fiber bundle performing such an operation that 
the traverse guide deviates from the yarn path in the original yarn path 
direction. 

[0028] More particularly, it concerns a fiber bundle traversing device 
using the aforementioned yarn path guide according to the present invention 
as the guide mechanism. 

[0029] Or, another fiber bundle traversing device according to the present 
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invention for achieving the aforementioned object has a constitution as 
mentioned below. 

[0030] That is to say, it concerns a fiber bundle traversing device 
comprising a traverse guide for guiding the fiber bundle and a traverse 
mechanism of the traverse guide, and traversing the fiber bundle by 
reciprocating said traverse guide in the bobbin rotation direction by means of 
the traverse mechanism, wherein said traverse guide comprises, at least, an 
upper guide roll of which a roll rotating shaft is arranged at a position 
twisted substantially at a right angle to said bobbin rotating shaft and a 
final guide roll of which the roll rotating shaft of is arranged substantially 
parallel to said bobbin rotating shaft, wherein these upper guide roll and 
final guide roll are arranged respectively such that the rotating shaft 
direction of the guide roll and the direction of the yarn path entering the 
guide roll cross substantially at a right angle. 

[0031] Moreover, a fiber bundle winding device according to the present 
invention for achieving the aforementioned object has a constitution as 
mentioned below. 

[0032] That is to say, it concerns a fiber bundle winding device comprising 
the aforementioned fiber bundle traversing device according to the present 
invention. 

[0033] Besides, a manufacturing method of fiber bundle package 
according to the present invention is a manufacturing method of fiber bundle 
package using the fiber bundle traversing device or the fiber bundle winding 
device according to the present invention. 

[0034] According to the aforementioned yarn path guide of the present 
invention, a new yarn path guide for stabilizing the yarn path without 
causing any trouble, e.g. entanglement of single fibers can be provided. 
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[0035] According to the manufacturing apparatus of fiber bundle package 
of the present invention, a fiber bundle package which has a stable and good 
winding appearance and can be handled easily in the higher order processing 
steps can be provided. 

[0036] According to the fiber bundle traversing device, the traversing can 
be stabilized and a well-balanced traversing and winding can be ensured, a 
fiber bundle package which has a stable and good winding appearance and 
can be handled easily in the higher order processing steps can be provided. 
[0037] According to the fiber bundle winding device of the present 
invention, a fiber bundle package which has a stable and good winding 
appearance and can be handled easily in the higher order processing steps 
can be provided, because the yarn path is stabilized without causing any 
trouble such as entanglement of single fibers and moreover the traversing 
can be stabilized and a well-balanced traversing and winding can be 
ensured. 

[0038] Moreover, according to the manufacturing method of fiber bundle 
package of the present invention, a fiber bundle package which has a stable 
and good winding appearance and can be handled easily in the higher order 
processing steps can be provided. 
BRIEF DESCRIPTION OF DRAWINGS 

[0039] Fig. 1 is a schematic perspective view showing the overall structure 
of a yarn path guide 1 according to the present invention; 

Fig. 2 (a), (b) and (c) illustrate the mechanism that a fiber bundle is 
guided automatically in the original yarn path direction, when the yarn path 
changes during the use of the yarn path guide according to the present 
invention. 

Fig. 3 is an appearance model perspective view showing the overall 
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view of a traversing device and a winding device. 

Fig. 4 (a) is a schematic view of a traverse guide section and Fig. 4 (b) 
is a schematic view of an upper guide roll. 

Fig. 5 (a), (b) and (c) illustrate the operation of a yarn guide 
mechanism of a traverse guide according to the present invention. 

Fig. 6 is a schematic view of the traverse guide section viewed from 
the rotating shaft direction of the winding bobbin. 

Fig. 7 (a) is a schematic view of the traverse guide according to the 
present invention viewed from the bobbin rotating shaft direction parallel to 
the sheet surface and Fig. 7 (b) is a schematic view of a traverse guide 
according the prior art viewed from the bobbin rotating shaft direction 
parallel to the sheet surface. 
DESCRIPTION OF SYMBOLS 
[0040] l: Yarn path guide 

2: Guide roll 

3* Supporting member 

4: Rotating shaft of supporting member 

5* Traversing device 

6- Traverse guide 

7- Package 

8- Winding device 

9- Rotating shaft of guide roll 
10 : Upstream guide roll 

11- Downstream guide roll 

12- Yarn path guide 
13" Pressure roll 
14- Upper guide roll 
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15- Intermediate guide roll 
16: Final guide roll 

P: Traverse direction 

Y: Yarn (fiber bundle) 

a : Angle between the rotating shaft direction 4 of the supporting 
member and the original yarn path entering the guide roll 2 

j3 : Angle between the rotating shaft direction 4 of the supporting 
member and the original yarn path coming out of the guide roll 2 
BEST MODE FOR CARRYING OUT THE INVENTION 

[0041] Hereinafter, the yarn path guide and the fiber bundle traversing 
device according to the present invention will be more concretely described 
with referent to the drawings. 

[0042] Fig. 1 is a schematic model perspective view showing in a 
model-like manner the overall structure of yarn path guide 1 according to the 
present invention. The yarn path guide 1 according to the present 
invention guides traveling yarn (fiber bundle) Y and comprises a guide roll 1 
and a supporting member 3 that supports the guide roll. The supporting 
member 3 has a rotating shaft 4 at a position twisted at a right angle in the 
rotating shaft direction of the guide roll 2 and is constituted so that the yarn 
(fiber bundle) can be guided automatically in the central direction of the 
original yarn path (yarn path set based on the position of supporting the 
traveling yarn on the upstream and downstream side. In terms of the device 
constitution, the set yarn path. It does not need to be straight and may 
have the region or the range.) by inclining the guide roll 2 with respect to the 
yarn path through rotation around the rotating shaft 4 of the supporting 
member, in response to variation of the yarn path (actual path of the 
traveling yarn). 
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[0043] In the present invention, the guide roll 2 is preferably constituted 

* 

as free rotating roll that can rotate by subjecting to the yarn traveling speed. 
This is preferable, because it hardly apply ironing to the yarn and hardly 
adversely affects the yarn quality. 

[0044] In addition to that the shape of the guide roll 2 should preferably be 
cylindrical. This is preferable, because of the peripheral speed difference on 
the roll surface as in the case of using a conical or saddle-like roll and this 
hardly adversely affects the yarn quality. 

[0045] In the yarn path guide according to the present invention, 
concerning the rotating shaft 4 of the supporting member, it is preferable 
that the device is constituted such that the rotating shaft 4 of the supporting 
member may cross the original yarn path. This constitution makes right 
and left inclinations of the guide roll 2 equal, thus making the inclination of 
the guide roll 2 smoother, and hence the yarn can be guided more effectively 
and appropriately to the original yarn path. 

[0046] In addition, when the angle between the rotating shaft direction 4 
of the supporting member and the original yarn path entering the guide roll 
2 is a and the angle between the rotating shaft direction 4 of the 
supporting member and the original yarn path coming out of the guide roll 2 
is /3 , it is preferable that <x and j3 have the relation ot < j3 . When this 
relation is satisfied, the yarn can be guided more effectively and 
appropriately to the original yarn path, because the total path length of the 
yarn path where the guide roll 2 is inclined in the direction of guiding the 
yarn path in the original yarn path direction less than the path length at the 
neutral position where the guide roll is not inclined, ot is preferably 45 ° or 
more. If ot is less than 45 ° , the fiber bundle can not be effectively guided 
in the original yarn path direction, because the change in the angle between 
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the yarn path entering the guide roll and the ridge angle of the guide roll 2 is 
small even if the guide roll 2 is inclined. 

[0047] The aforementioned yarn path guide according to the present 
invention has a great effect when used in a manufacturing apparatus of fiber 
bundle package (winding device, take-up device). The traveling of the yarn 
along the normal set yarn path enables winding neatly the fiber bundle 
package in accordance to the expected design. 

[0048] Consequently, the yarn path guide of the present invention is more 
effective, if applied to the manufacturing step of fiber bundle package where 
it is difficult to neatly wind up particularly, for instance, where the yarn 
travels in the tape-like or wide width state and it is required to be wound 
while maintaining this shape. 

■ 

[0049] An example of usage as a fiber bundle traversing device, in the 
winding device section of the manufacturing step of fiber bundle package 
wherein a yarn travels in such a tape-like or wide width state and is required 
to be wound while maintaining this shape, shall be shown, and described 
below. 

[0050] Fig. 3 is an appearance model perspective view showing the overall 
view of the traversing device 5 and the winding device 8, the traversing 
device 5 having a traverse guide 6 for guiding the fiber bundle. Moreover, 
Fig. 4 (a) is a schematic view of the traverse guide 6 section and Fig. 4 (b) is a 
schematic view of the upper guide roll 14. 

[0051] Fig. 6 is a view of the traverse guide 6 viewed from the rotating 
shaft direction of the winding bobbin, and Fig. 7 is a schematic view of the 
traverse guide viewed from the bobbin rotating shaft direction parallel to the 
sheet surface. 

[0052] Referring to Fig. 3, a schematic flow of the fiber bundle in the 
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winding device 8 will be described; the fiber bundle from upstream steps (not 
shown) having passed through a final yarn path guide 12 via conveying rolls 
is supplied a traversing motion with said yarn path guide 12 as fulcrum, 
from a traverse guide 6 reciprocating in P direction shown by an arrow in the 
drawing and is wound finally by winding bobbin. 

[0053] The traverse guide 6 section is not especially limited in its concrete 
structure; however, it is important to have a yarn guide mechanism for 
guiding, at least, the fiber bundle Y deviating from the yarn path in the 
original yarn path direction. Because, especially, it concerns a step 
immediately before winding up fiber bundle as package and, here, an 
appropriate execution of traverse becomes an important element for deciding 
the final winding appearance of the package. 

[0054] A schematic view of the traverse guide 6 section of the traversing 

device according to the present invention is shown in Fig.4. 

[0055] In this example also, the traverse guide 6 section consists of three 

guide rolls, and the aforementioned yarn path guide of claim 1 according to 

the present invention is constituted at the most upstream guide roll 2 

section. 

[0056] Among illustrated three rolls, guide rolls positioned at the center 
and at the most downstream are not necessarily constituted such that they 
can be inclined as the yarn path guide of claim 1 according to the present 
invention and rather they are preferably fixed, because the original yarn 
path can be ensured easily. Moreover, these rolls are preferably free 
rotating rolls that can rotate in accordance with the yarn traveling. 
[0057] Besides, the central roll among these three rolls helps to maintain 
the flat shape of the tape-like flat fiber bundle when the same is twisted by 
90 ° and the traverse guide 6 section may consist of two rolls, namely the 
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upper guide roll and the final guide roll, provided that the fiber bundle shape 
be stable. 

[0058] Consequently, a concrete embodiment of the traverse guide is 
preferably one comprising at least an upper guide roll 14 of which roll 
rotating shaft is arranged on the bobbin rotating shaft at a position twisted 
substantially at a right angle, and a final guide roll 16 wherein the roll 
rotating shaft is arranged substantially parallel to the bobbin rotating shaft 
direction and, moreover, the aforementioned "yarn guide mechanism for 
guiding fiber bundle Y deviating from the yarn path in the original yarn path 
direction " is constituted as the upper guide roll 14. 

[0059] In case of using the yarn path guide according to claim 1 of the 
present invention for the traverse guide section, it is preferable that the roll 
rotating shaft is arranged on the downstream side of the yarn path, with 
respect to the rotating shaft of the supporting member. This is because, 
when the yarn path deviates from the original yarn path, the tension of the 
yarn itself generates moment to incline the upper guide roll 14 and, if the 
upper guide roll 14 is constituted as mentioned above, the moment to incline 
the aforementioned upper guide roll 14 increases, permitting to guide the 
yarn in the original yarn path direction more effectively and more 
appropriately. 

[0060] Moreover, as shown in Fig. 7(a), it is preferable that the rotating 
shaft of the guide roll and the yarn path entering the guide roll are arranged 
at a position twisted substantially at a right angle. In case where the 
rotating shaft of the guide roll and the yarn path entering the guide roll are 
not arranged at a position twisted at aright angle as shown in Fig. 7(b), the 
fiber bundle slips on the roll, deteriorating in the yarn quality. 
[0061] Here, "substantially at a right angle" means that the angle 
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between the rotating shaft of the guide roll and the yarn path entering the 
guide roll is not required to be exactly 90 ° , but practically the influence on 
the yarn quality is sufficiently small if it is within a range of about 90 ± 2 ° , 
so it includes this range. 

[0062] Moreover, the length L of the final guide roll in contact with the 
fiber bundle is 15 mm or more. Because, if the contact length L is 15 mm or 
more, the fiber bundle can travel across the guide roll without skipping even 
if the fiber bundle is pulled right and left by the traversing. 
[0063] Moreover, it is preferable to have two or more guide rolls where the 
roll rotating shaft is arranged substantially parallel to the bobbin rotating 
shaft, including the final guide roll, because this increases the stability of the 
yarn path. In this case, it is preferable that the total of length L of these rolls 
in contact with the fiber bundle is 25 mm or more. 

[0064] Now, the function of the aforementioned yarn path guide and the 
fiber bundle traversing device shall be described. 

[0065] Fig. 2 illustrates the operation of the yarn path guide according to 
the present invention. Here, among three guide rolls, the central guide roll 
2 is the yarn path guide according to the present invention, the upstream 
guide roll 10 and the downstream guide roll 11 being arranged in front of and 
behind the central guide roll 2. 

[0066] In general, in case of using a guide roll for conveying and guiding 
fiber bundle, the fiber bundle takes such a yarn path where the path length 
thereof becomes the shortest. Therefore, if the fiber bundle does not skip on 
the guide roll, the fiber bundle enters at a right angle to the rotating shaft of 
the guide roll. 

[0067] On the other hand, in a group of guide rolls constituted of rolls 
having parallel rotating shaft, there is no difference of path length between 
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the original yarn path (broken line in Fig. 2(a)) and the yarn path deviated 
from the original yarn path (solid line in Fig. 2(a)), and both yarn path may 
be taken. There, if the guide roll 2 in the center of the drawing is inclined in 
response to the deviation (variation) of the yarn path (Fig. 2(b)), the deviated 
yarn path is guided in the original yarn path direction (Fig. 2(c)), because the 
fiber bundle enters the guide roll 2 at a right angle. 

[0068] Next, Fig. 3 is a perspective view showing the traversing device of 
the present invention and a winding device comprising the traversing device; 
and Fig. 4 is a schematic view of a traverse guide 6 section of the traversing 
device according to the present invention. 

[0069] Moreover, Fig. 5 illustrates the operation of a yarn guide 
mechanism of a traverse guide according to the present invention. 
[0070] Tape-like or wide width fiber bundle passes through the yarn path 
guide and is its tape surface or wide width surface is held and restricted by 
the upper guide roll 14 positioned on the most upstream side of the traverse 
guide 6. Next, the fiber bundle is twined by 45 ° between the upper guide 
roll 14 and the central guide roll 15, twined further by 45 ° between the 
central guide roll 15 and the final guide roll 16, finally the tape surface or 
wide width surface thereof are arranged parallel to the bobbin rotating shaft, 
surface pressure is imparted by a pressure roll 13 and wound by a bobbin. 
Here, the yarn path deviation not shown on the upstream side causes 
deviation of the yarn path on the yarn path guide 12. This deviation of the 
yarn path on the yarn path guide 12 deviates also the yarn path entering the 
upper guide roll 14 (Fig. 5 (a)). However, this deviation of the yarn path 
causes the yarn bending and, as a result, turns up to incline (Fig. 5 (b)) the 
upper guide roll 14 in the direction to release the yarn bending (clockwise 
direction in the drawing). 
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[0071] Thus, by the inclination of the guide roll 2 the yarn is guided in the 
direction twisted at a right angle to the guide roll, namely in the original 
yarn path direction (Fig. 5 (c)). Moreover, this operation is executed 
automatically by the tension of the yarn itself, permitting to control 
variation of the yarn path effectively. 

[0072] Next, the fiber bundle passes through the central guide roll 16 and 
arrives at the final guide roll 15. As shown in Fig. 7, the fiber bundle on the 
final guide roll 15 is pulled by the tension alternatively to the direction 
opposite to the movement direction of the traverse guide, according to the 
reciprocation of the traverse guide. As a result, if the fiber bundle is not 
held sufficiently by the guide roll, the fiber bundle skips on the guide roll as 
shown in Fig. 7(b) and the angle between the roll rotating shaft of the guide 
roll and the yarn path entering the guide roll can not be kept right angle. 
However, by making the length of the guide roll in contact with the fiber 
bundle sufficiently long, more particularly, 15 mm or more, the yarn 
skipping can be controlled effectively by the friction between the guide roll 
and the fiber bundle and a position relation where the roll rotating shaft of 
the guide roll and the yarn path entering the guide roll are twisted at a right 
angle can be kept. From the view point of stabilization of the yarn path, the 
contact length is preferably as long as possible; however it is preferably 50 
mm or less, if considering the large-scale of the device. 

[0073] As well as the final guide roll 15, another guide roll where the roll 
rotating shaft is arranged substantially parallel to the rotating shaft of the 
winding bobbin, is added to be a set of two guide rolls, stabilizing the yarn 
path and therefore it is preferable. Moreover, it is preferable that the total 
length of these guide rolls in contact with the fiber bundle is 25 mm or more. 
However, considering the large-scale of the device, the number of guide rolls 
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where the roll rotating shaft is arranged substantially parallel to the 
rotating shaft of the winding bobbin is preferably 3 or less and, the length of 
these guide rolls in contact with the fiber bundle is preferably 75 mm or less. 
[0074] After all, in the fiber bundle traversing device, comprising a 
traverse guide for guiding the fiber bundle and a traverse mechanism of the 
traverse guide, for traversing the fiber bundle by reciprocating the traverse 
guide in the bobbin rotation direction by means of the traverse mechanism, it 
is essential that said traverse guide has, at least two guide rolls, namely the 
upper guide roller arranged at a position where the rotating shaft thereof 
twisted substantially at a right angle to the rotating shaft of said bobbin and 
the final guide roll where the roll rotating shaft is arranged substantially 
parallel to said bobbin rotating shaft, wherein at least the upper guide roll 
and the final guide roll are arranged respectively so that the roll rotating 
shaft direction of the guide roll and the yarn path direction entering the 
guide roll have a positional relation twisted substantially at a right angle. 
[0075] Also, in case of using a guide roll in the intermediate section, it is 
preferable to arranged so that the roll rotating shaft direction of the guide 
roll and the yarn path direction entering the guide roll have a positional 
relation twisted substantially at a right angle. 

[0076] In the aforementioned fiber bundle traversing device according to 
the present invention, it is preferable that the upper guide roll has a yarn 
path guide mechanism for guiding the fiber bundle deviating from the yarn 
path in the original yarn path direction and, more particularly, the yarn path 
guide mechanism has the yarn path guide according to the present invention 
described in Fig. 1 or Fig. 2. 

[0077] In the traversing device according to the present invention, the 
aforementioned mechanism for effectively control variation of the yarn path, 
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realized by using the tension of the yam itself, can realize the traveling of 
the fiber bundle following the original predetermined yarn path, even if 
variation of the yarn path occurs on the upstream side of the traversing 
device, or even if the fiber bundle is pulled right and left on the downstream 
side according to the traverse motion. Consequently, the fiber winding 
package having an expected good winding appearance can be wind. 
[0078] Now, the present invention shall be described more concretely with 
reference to examples. 

[0079] For the measurement of variation of the yarn path according to the 
present embodiment, both end positions of the fiber bundle width are 
measured, the center value represents the center of the fiber bundle, and the 
deviation of center value represents variation amount. 
Example 1 

[0080] Using a group of guide rolls as shown in Fig. 2, a tape-like carbon 
fiber bundle (the number of single fibers is 12000, the diameter of single fiber 
is 7pm, the width of fiber bundle is 6 mm, the ratio of the width of fiber 
bundle to the thickness of fiber bundle is about 60, elastic modulus of the 
strand is 230 GPa) having poly aery lonitrile -based fiber as precursor fiber 
was conveyed and guided. 

[0081] Carbon fiber is supplied by a not shown upstream conveying roll 
and wound by a not shown winding device provided on the downstream side. 
Here, the upstream guide roll 10 and the downstream guide roll 11 are free 
rotating rolls having 30 mm in outer diameter and 60 mm in the width of roll, 
and a supporting member is fixed to a bracket. 

[0082] Moreover, a guide roll 2 is a yarn path guide according to the 
present invention, made of a free rotating roll of 30 mm in outer diameter 
and 60 mm in the width of roll, and a supporting member is fixed to a 
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bracket via a bearing where the rotating shaft is arranged at a position 
twisted at a right angle with respect to a rotating shaft 9 of the guide roll. 
Besides, the angle a between the rotating shaft 4 of the supporting member 
and the yarn path entering the guide roll 2 is set to 50 ° and the angle j3 
between the rotating shaft 4 of the supporting member and the yarn path 
coming out of the guide roll 2 is set to 80 ° . The distance between the 
upstream guide roll 10 and the guide roll 2 is set to 800 mm and the distance 
between the downstream guide roll 11 and the guide roll 2 is set to 300 mm. 
[0083] When the carbon fiber is conveyed and guided, variation of the yarn 
path on the upstream guide roll 10 was 100 mm, while variation of the yarn 
path on the downstream guide roll 11 was 2 mm. 
Comparative example 1 

[0084] Except that the supporting member of the guide roll 2 is fixed to 
the bracket without bearing, a group of guide rolls similar to the Example 1 
was used to convey and guide the fiber bundle. 

[0085] As a result, variation of the yarn path on the upstream side was 
propagated to the downstream side as it is, variation of the yarn path on the 
upstream guide roll 10 was 10 mm, while variation of the yarn path on the 
downstream guide roll 11 was 10 mm. 
Comparative example 2 

[0086] Except that the angle ol between the rotating shaft 4 of the 
supporting member and the yarn path entering the guide roll 2 is set to 70 ° 
and the angle /3 between the rotating shaft 4 of the supporting member and 
the yarn path coming out of the guide roll 2 is set to 60 ° , the guide roll 
similar to the Example 1 was used to convey and guide the fiber bundle. 
[0087] As a result, the fiber bundle deviated from the guide roll 2 and 
could not be conveyed and guided. 
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Example 2 

[0088] In the fiber bundle winding device as shown in Fig. 3 and Fig. 4, a 
tape like carbon fiber bundle (the number of single fibers is 12000, the 
diameter of single fiber is 7pm, the width of fiber bundle is 6 mm, the ratio of 
the width of fiber bundle to the thickness of fiber bundle is about 60, elastic 
modulus of the strand is 230 GPa) having poly aery lonitrile -based fiber as 
precursor fiber was wound around a bobbin (paper tube) of 80 mm in outer 
diameter at winding speed of 10 m/min and traverse width of 250 mm. 
Here, as for all of the guide rolls of the traverse guide 6, free rotating rolls of 
22 mm in outer diameter and 40 mm in length was used. Besides, in the 
upper guide roll 14, the rotating shaft 4 of the supporting member was 
arranged on the upstream side by 7 mm with respect to the rotating shaft 9 
of the guide roll and the supporting member of the intermediate and the 
most downstream guide rolls were fixed to a main body bracket 17 of the 
traverse guide. 

[0089] When the fiber bundle was wound by this winding device, variation 
of the yarn path on the upstream guide roll 14 was 10 mm, while variation of 
the yarn path on the final guide roll 16 was 1 mm or less. Besides, the 
obtained carbon fiber bundle package was a fine package presenting uniform 
package end faces. 
Comparative example 3 

[0090] Except that the supporting member of the guide roll 2 is fixed 
directly to the bracket, the fiber bundle winding device unit similar to the 
Example 2 was used to wind carbon fiber bundle. As a result, variation of 
the yarn path on the upper guide roll 14 was 10 mm, while variation of the 

■ 

yarn path on the final guide roll was 3 mm or more, and the obtained 
winding package also presented irregular package end faces and low quality. 
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Comparative example 4 

[0091] Except that the rotating shaft 9 of the guide roll was arranged on 
the upstream side by 5 mm with respect to the rotating shaft 4 of the 
supporting member of the guide roll 2, the fiber bundle winding device 
similar to the Example 2 was used to wind the carbon fiber bundle. 
[0092] As a result, in response to variation of the yarn path, the upper 
guide roll 14 was inclined in the direction for guiding the fiber bundle 
opposite to the original yarn path direction, the fiber bundle deviated from 
the upper guide roll 14 and could not be wound. 
Example 3 

[0093] In the fiber bundle winding device as shown in Fig. 3 and Fig. 6, a 
tape-like carbon fiber bundle (the number of single fibers is 12000, the 
diameter of single fiber is 7pm, the width of fiber bundle is 6 mm, the ratio of 
the width of fiber bundle to the thickness of fiber bundle is about 60, elastic 
modulus of the strand is 230 GPa) having polyacrylonitrile-based fiber as 
precursor fiber was wound around a bobbin (paper tube) of 80 mm in outer 
diameter at winding speed of 10 m/min and traverse width of 250 mm. 
Here, as for all of guide rolls of the traverse guide 6, free rotating rolls of 22 
mm in outer diameter and 40 mm in length. Besides, the length L of the 
final guide roll 15 in contact with the fiber bundle was set to 15 mm. 
[0094] When the fiber bundle was wound by this winding device, variation 
of the yarn path on the final guide roll 15, due to reciprocation of the traverse 
guide was 1 mm or less. Besides, the quantity of fluff wrapped around the 
final guide roll 15 after 50 hours of winding operation was 0.8 mg. 
Comparative example 5 

[0095] Except that the length of the final guide roll 15 in contact with the 
fiber bundle was set to 10 mm, the fiber bundle winding device similar to the 
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Example 3 was used to wind carbon fiber bundle. 

[0096] As a result, variation of the yarn path on the final guide roll 15, due 
to reciprocation of the traverse guide was 5 mm. Besides, the quantity of 
fluff wrapped around the final guide roll 15, after 50 hours of winding 
operation was 2.5 mg. 
Example 4 

[0097] The upper guide roll 14 was arranged so that the rotating shaft 4 of 
the supporting member can be on the upstream side by 7 mm with respect to 
the rotating shaft 9 of the guide roll, and the final guide roll 15 and the guide 
roll parallel to the final guide roll was provided as lower guide roll, and they 
were arranged so that the total length of these guide rolls in contact with the 
fiber bundle can be 25 mm. In addition, an intermediate guide roll was 
arranged between the upper guide roll and the lower guide roll. The 
intermediate guide roll was inclined in response to the yarn path, so that the 
rotating shaft of the guide roll can be perpendicular to the yarn path 
entering the guide roll, because the yarn path becomes slant, if the 
intermediate guide roll is pressed against the fiber bundle. 
[0098] Using this traverse guide, winding was performed with winding 
conditions similar to the Example 3. 

[0099] As a result, both of long-period variation of the yarn path by 
upstream variation and short-period variation of the yarn path with the 
reciprocation of the traverse guide were 1 mm or less on the final guide roll. 
Besides, the quantity of fluff wrapped around the final guide roll 15, after 50 
hours of winding operation was 0.6 mg. 
INDUSTRIAL APPLICABILITY 

[0100] The fiber bundle traversing device according to the present 
invention can be applied preferably to the textile industry, especially, when 
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winding around a bobbin, for instance, a tape-like fiber bundle having an 
spread and flat cross-section shape, such as flat yarn, by traversing. 
[0101] Moreover, in the textile industry, the traversing device have an 
effect of stabilizing the yarn path, without causing any trouble, e.g. 
entanglement of single fibers, and the yarn path guide of the present 
invention can be used largely in the textile industry, without limiting to the 
case of traversing. 
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